Loss of muscle strength during aging studied at the gene level.
Age-related muscle wasting and increased frailty is a major socioeconomic as well as a major medical problem. In our quest to extend the quality of life it is important to increase the strength of elderly people sufficiently so they can carry out everyday tasks and prevent them falling and breaking bones that are brittle because of osteoporosis. Muscles generate the mechanical strain that contributes to the maintenance of other musculoskeletal tissues and a vicious cycle is established when the muscles start to produce less force resulting in more bone loss and weakening of tendons. Another aspect that is less well appreciated is that muscle acts as a dynamic, metabolic store. In a traumatic situation, muscle provides amino acids to aid tissue repair processes and maintaining acid-base balance. At the present time there are strategies in addition to exercise for preventing age-related muscle wasting and these are briefly reviewed. Here, more attention is paid to the role of the growth hormone/insulin-like growth factor-1 (GH/IGF-1) axis and the discovery of mechano-growth factor (MGF). This is derived from the IGF-1 gene by alternative splicing and in the young is responsible for increasing contractile strength in response to exercise by activating the muscle satellite (stem) cells that kick-start local muscle repair and induce hypertrophy. Recent studies including gene transfer of this part of the IGF-1 gene and unique MGF peptides offer the prospect of treating muscle wasting during the aging process as well as muscle cachexia associated with many diseases.